Thermolysin-inhibitor complexes examined by 31P and 113Cd NMR spectroscopy.
Complexes between phosphoramidon (N-(alpha-rhamnopyranosyloxyhydroxyphosphinyl)-L-leucyl-L-tryptoph an) and zinc thermolysin and between phosphoramidon or N-phosphoryl-L-leucineamide and 113Cd-substituted thermolysin have been examined by 31P and 113Cd NMR spectroscopy. 113Cd resonances are observed at 168 and 152 ppm for the phosphoramidon and N-phosphoryl-L-leucineamide complexes, respectively. There are large but different chemical shift anisotropy contributions to the 113Cd line widths for the two complexes, which reflect the known structural differences for the zinc-enzyme complexes. 113Cd-31P spin-spin coupling is also seen and differs for the two cadmium complexes, being larger, 28 Hz, for the bidentate N-phosphoryl-L-leucineamide ligand than for the monodentate phosphoramidon, 16 Hz. Large changes in chemical shift, 7.5-10.9 ppm, are seen for the 31P resonances of the inhibitors upon binding to the enzyme reflecting direct phosphoryl-metal ligation. Chemical shift anisotropy is the dominant relaxation mechanism for the 31P nuclei at 9.4 T, while the dipole-dipole contribution seems to be unaffected by a change of solvent from H2O to D2O.